31P NMR study of intracellular pH during the respiratory burst of macrophages.
The metabolic events occurring during the respiratory burst of macrophages previously primed in vivo with lipopolysaccharide were studied by 31P nuclear magnetic resonance, using the P388D1 cell line as a model of the mature macrophages. Using perchloric acid extracts, the presence of phosphocreatine was shown in the primed cells, indicating that in control P388 D1 macrophages, in which no phosphocreatine was seen, in vivo maturation was incomplete. The cells primed in vivo exhibited greater maturation than the control cells, as well as greater creatine kinase activity. Perfusion of gel-embedded macrophages allowed the monitoring of phosphorylated metabolite peak intensities and of the intracellular pH. After the respiratory burst of the primed macrophages had been triggered by concanavalin A, these intensities did not alter significantly, but the intracellular pH decreased. 31P NMR spectra reflected transient acidification in the primed cells, possibly due to the formation of endocytic vesicles and their fusion with lysosomes.